The destruction of the four Cluster craft was a major loss to the planned ISTP effort, of which studies of the magnetopause and low-latitude boundary layer (LLBL) were an important part. While awaiting the re-flight mission, Cluster-II, we have been applying advances in our understanding made using other ISTP craft (like Polar and Wind) and using ground-based facilities (in particular the EISCAT incoherent scatter radars and the SuperDARN HF coherent radars) to measurements of the LLBL made in 1984 and 1985 by the AMPTE-UKS and-IRM spacecraft pair. In particular, one unexplained result of the AMPTIE mission was that the electron characteristics could, in nearly all cases, order independent measurements near the magnetopause, such as the magnetic field, ion temperatures and the plasma flow. Studies of the cusp have shown that the precipitation is ordered by the time-elapsed since the field line 4vas opened by reconnection. This insight has allowed us to reanalyse the AMPTE data and show that the ordering by the transition parameter is also due to the variation of time elapsed since reconnection, with the important implication that reconnection usually coats most of the dayside magnetopause with at least some newly-opened field lines. In addition, we can use the electron characteristics to isolate features like RDs, slow-mode shocks and slow-mode expansion fans. The ion characteristics can be used to compute the reconnection rate. We here retrospectively apply these new techniques, developed in the ISTP era, to a much-studied flux transfer event observed by the AMPTE satellites. As a result, we gain new understanding of its cause and structure.
OF ISTP ADVANCES TO PAST LLBL DATA
extraordinary is how well it orders independently-measures parameters like the magnetic field, the ion spectrum (and its moments) and the plasma flow [Hapgood and Bryant, 1992] . Data sequences in these parameters showing complex variations with observation time, t, (such as, for example, would be obtained for a series of multiple full and/or partial boundary crossings) give simple variations, with very litfie scatter, when plotted as a function of transition parameter, x. This ordering by the transition parameter was found to be effective in 41 out of 44 magnetopause crossings by AMPTE-UKS and neither surface waves nor flux transfer events (FTEs) disrupt it [Bryant and Riggs, 1988; Hapgood and Lockwood, 1995] . The success of the transition parameter, based only on the characteristics of the electron gas, in ordering the AMPTE data on the magnetic field and ion gas implied an underlying physical ordering of the particles and fields of the magnetopause boundary layer. However, the nature of that ordering and why it was present was not understood. Cowley and Owen [1989] ; (3) the theory of the ion acceleration and distribution functions at the magnetopause current sheet [Cowley, 1982] and (4) the time-of-flight velocity filter effect of ion motion along convecting field lines [Rosenbauer et al., 1975; Reiff et al., 1977] . These models of magnetosheath ion injection and transport have been very successful in reproducing the distribution functions of the precipitating cusp ions at low and middle altitudes both during steady-state conditions [Onsager et al., 1993 [1988] showed that there was a high-pressure core at the event centre predominantly due to particle pressure, but that outside this was a layer of high magnetic pressure and low particle pressure. The origin of this high pressure core of some FFEs has never been satisfactorily explained This method was originally developed for ionospheric field lines in the cusp region, but has been modified by Lockwood and Hapgood [1998] to allow for the fact that the field at the magnetopause is compressible. The method has also been tested on simulated data by Lockwood and Davis [1996a] . The results are shown in figure 5, which shows the reconnection rate, computed from the variation "of (t,-to) derived in figure 2, as a function of the reconnection time, to. The plot shows data from both the satellite's entry into, and exit from, the event and these were found to agree when the distance d was iterated to 8 RE. Using the inferred direction of event motion, this place the reconnection site within a few RE of the subsolar point. Figure 5 clearly shows that the reconnection rate was pulsed. The event core was reconnected in an earlier pulse (of which we see only the end as the satellite did not penetrate deep enough into the LLBL to see field lines opened any earlier), whereas the boundary layer (seen on both entry and exit) was reconnected in a pulse roughly 15 min. later, these field fines being draped over the bulge in the reconnection layer caused by the first pulse. However, this detection of a reconnection pulse is necessary, but not sufficient, for proof of the reconnection pulse F-TE model (in the same way that the detection of a pressure pulse in the sheath would be necessary but not sufficient for proof of the pressure pulse model). However, it is an indication in favour of the reconnection pulse model, although the high magnetosheath densities required to model the event core do suggest that a pressure pulse may also have played some role. 
IMPLICATIONS FOR UNDERSTANDING LLBL

STRUCTURE
Because it is related to (rs-to), the transition parameter can be used to identify structures in the LLBL, and so increase the number of observations of that structure in multiple intersections. This is particularly valuable when applying the tangential stress-balance test. Lockwood and Hapgood [1998] have generalised that test to allow for all Alfvtnic disturbances, not just the RD which has been identified using the tangential stress-balance test to see if Whaltn relation applies [Paschmann, 1979; . 
where Bt is the discontinuity-tangential magnetic field and P is the particle pressure, and where the subscripts 1 and 2 refer to upstream and downstream of the discontinuity. From the above we find that the field rotation on the edges of the FTE core are a convecting structure and the consistency of the slope in the three components suggests it may be an Alfvtnic discontinuity, but its speed of propagation is lower than an Alfvtn wave (RD) and is most likely to be a slow shock. On the magnetospheric side of this structure V//<0 in the Earth's frame, as the flow is dominated by the escape of magnetospheric ions towards the magnetopause: nearer the magnetopause, within and on the other side of this structure, V// >0 as the flow is dominated by injected magnetosheath ions flowing Earthward.
CONCLUSIONS
The loss of Cluster was a devastating blow to ISTP studies of the LLBL. Because of it, we have turned our attention to a re-analysis of the AMPTE data, using new insights (such as of the importance of time elapsed since reconnection), techniques (such as that developed by Lockwood and Smith [1992] to compute the reconnection rate variation from cusp ion dispersion) and models (such as the injected ion model). There is a surprising wealth of new information to be gained in this way. To stress this point, we have shown how analysis of one magnetospheric FTE observed by
